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What is claimed is:
1. A semiconductor device comprising:

a first-first conductivity type semiconductor layer which
includes a cell region portion and a junction terminat-
ing region portion, said junction terminating region
portion being a region portion which is positioned in an
outer periphery of the cell region portion to maintain a
breakdown voltage by extending a depletion layer to
attenuate an electric field;

a second-first conductivity type semiconductor layer
which is formed on one surface of the first-first con-
ductivity type semiconductor layer;

a first main electrode which is electrically connected to
the second-first conductivity type semiconductor layer;

first-second conductivity type semiconductor layers
which are formed in the cell region portion of the
first-first conductivity type semiconductor layer in sub-
stantially vertical directions to said one surface of the
first-first conductivity type semiconductor layer,
respectively, and which are periodically disposed in a
first direction which is an arbitrary direction parallel to
said one surface;

a second-second conductivity type semiconductor layer
which is selectively formed in the other surface portion
of the first-first conductivity type semiconductor layer
so as to contact the first-second conductivity type
semiconductor layers;

a third-first conductivity type semiconductor layer which
is selectively formed in the surface portion of the
second-second conductivity type semiconductor layer;

a second main electrode which is formed so as to contact
the second-second conductivity type semiconductor
layer and the third-first conductivity type semiconduc-
tor layer;

a control electrode which is formed on the surface of the
first-first conductivity type semiconductor layer sand-
wiched by the adjacent second-second conductivity
type semiconductor layers, the surface of the adjacent
second-second conductivity type semiconductor layers
and the surface of the third-first conductivity type
semiconductor layer, with a gate insulating film inter-
posed therebetween; and

third-second conductivity type semiconductor layers
which are formed in the junction terminating region
portion and are periodically disposed in at least one
direction of the first direction and a second direction
perpendicular to the first direction.

2. The semiconductor device according to claim 1,
wherein the third-second conductivity type semiconductor
layers are respectively formed in a direction which is
substantially perpendicular to said one surface of the first-
first conductivity type semiconductor layer.

3. The semiconductor device according to claim 1,
wherein the third second conductivity type semiconductor
layers are formed so as to have a polygonal or circular
cross-sectional shape.

4. The semiconductor device according to claim 1,
wherein at least one of the first-second conductivity type
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semiconductor layers and the third-second conductivity type
semiconductor layers has a polygonal or circular plane
shape.

5. The semiconductor device according to claim 1,
wherein the first-second conductivity type semiconductor
layers and the third-second conductivity type semiconductor
layers have a stripe-shaped plane shape.

6. The semiconductor device according to claim 1, which
further comprises an insulating film which is formed in at
least any of the first-second conductivity type semiconductor
layer, the third-second conductivity type semiconductor
layer, a region portion of the first-first conductivity type
semiconductor layers which region portion is sandwiched by
the first-second conductivity type semiconductor layers, a
region portion of the first-first conductivity type semicon-
ductor layer which region portion is sandwiched by the
third-second conductivity type semiconductor layers, a
boundary surface between the first-second conductivity type
semiconductor layers and the first-first conductivity type
semiconductor layer, and a boundary surface between the
third-second conductivity type semiconductor layers and the
first-first conductivity type semiconductor layer.

7. The semiconductor device according to claim 6,
wherein said insulating film has a stripe-shaped plane shape.

8. The semiconductor device according to claim 7,
wherein said insulating films are positioned so as to be
separated from one another at predetermined intervals.

9. The semiconductor device according to claim 1,
wherein, assuming that an impurity amount of the third-
second conductivity type semiconductor layers is N1 and
that an impurity amount of the first-second conductivity type
semiconductor layers is N2, N1 is greater than N2.

10. The semiconductor device according to claim 9,
wherein the ratio N1/N2 of the impurity amount N1 of the
third-second conductivity type semiconductor layers and the
impurity amount N2 of the first-second conductivity type
semiconductor layers satisfies the following expression:

1<N1/N2<1.63.

11. The semiconductor device according to claim 1,
wherein, assuming that an arrangement interval of the third-
second conductivity type semiconductor layers is CP1 and
that an arrangement interval of the first-second conductivity
type semiconductor layers is CP2, CP1 is narrower than
CP2.

12. The semiconductor device according to claim 11,
wherein the ratio CP2/CP1 of the arrangement interval CP1
of the third-second conductivity type semiconductor layers
and the arrangement interval CP2 of the first-second con-
ductivity type semiconductor layers satisfies the following
expression:

1<CP2/CP1<2.

13. The semiconductor device according to claim 1,
wherein the first-first conductivity type semiconductor layer
is formed such that an impurity concentration in said junc-
tion terminating region portion is lower than an impurity
concentration in the cell region portion.

14. The semiconductor device according to claim 1,
which further comprises a fourth-first conductivity type
semiconductor layer which is provided between the first-first
conductivity type semiconductor layer and the second-first
conductivity type semiconductor layer, the impurity concen-



